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ABSTRACT The aim of our study was to compare the outcome of image guided biopsy (IMG) of renal masses ≤ 
7cms with final histopathological diagnosis. All study patients underwent CT guided percutaneous biopsy 

followed by surgery for the renal mass. The pathological characteristic of the IGB and the histopathological specimen 
were compared, including Fuhrman’s grading. Out of 25 biopsies, 20 biopsies showed clear cell RCC, and correspond-
ed with final histological outcome. However, of the 3 patients who were reported to have hybrid oncocytic variant on 
IGB; 2 had oncocytoma and the third had chromophobe RCC. 2 samples were inadequate for interpretation. Sensitiv-
ity, specificity, PPV, and NPV for the detection of malignancy by IGB were 92%, 100%, 10% and 33% respectively. The 
accuracy of the core biopsy was 100%; however the accuracy for the differentiation of Fuhrman grade was 76% only. 
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Introduction
In recent years, 48 to 66% of Renal cell carcinomas (RCCs) 
have been detected incidentally as small renal masses 
(SRMs) in asymptomatic patients (1). 30% of tumours be-
low 4 cm in their maximum dimension were benign and 
over 87% of those diagnosed as clear-cell RCCs were low-
grade tumours (2). An analysis of the Surveillance Epidemi-
ology and End Results (SEER) database from 1998 to 2003 
showed a 5.2% prevalence of metastasis at presentation 
among 8792 patients with RCCs ≤4 cm, with an increase of 
metastasis by 3.5% for each 1-cm increase in tumour size 
(3).  Although most contrast-enhancing renal masses are 
malignant, CT or MRI features fails to conclusively differen-
tiate RCCs from benign tumours such as oncocytomas and 
“low fat” angiomyolipoma (4,5). These observations have 
led to the development of alternative treatment options 
for selected patients with SRMs, e.g. minimally invasive 
ablative therapies and even active surveillance (AS). To this 
end, image-guided biopsy (IGB) could provide information 
that may be helpful when deciding on the most appropri-
ate management strategy for these patients.

Material and methods
The aim of our study was to compare the outcome of im-
aging guided biopsy (IGB) of renal masses with final histo-
pathological diagnosis, including Fuhrman’s grade in case 
of malignancy. We aimed to calculate sensitivity, specific-
ity positive predictive value and accuracy of IGB in deter-
mining the diagnosis. Secondary outcomes included as-
sessing the complications secondary to IGB and effect of 
nephrometry score on biopsy outcome.

This prospective study was carried out over one year af-
ter approval from the Institutional review board and Ethics 
committee. All patients with renal masses of size ≤7cms 
(T1) were included after an informed written consent. Pa-
tients with metastatic disease, renal vein/ Inferior vena 
cava thrombosis at presentation and those with deranged 
coagulation profile were excluded. Sedoanalgesia was 
given prior to biopsy. The patient was placed in the prone 
position, and 1% lignocaine local anesthesia was used. Un-
der Computed tomography guidance, a coaxial technique 
was used for biopsy using an 18 gauge needle. The biopsy 
was processed by a dedicated uro-pathologist. Post biop-
sy, patient’s vital signs were monitored at regular intervals 

to rule out any occult bleed, trauma to surrounding organs 
like pleura, liver, colon, spleen. Irrespective of the biopsy 
report these patients underwent a radical/ partial nephrec-
tomy.

Results
A total of 25 biopsies were carried out during the study 
period. The mean age of the patients was 48 yrs (median: 
51 yr; range: 28–83 yr). 56% percent of renal masses were 
incidentally detected.

Table-1 Demographic profile (n= 25)

Mean Age 48.8 yr

Sex (%) Male 21 (84)
Female 4 (16)

Side (%) Left 14 (56)
Right 11 (44)

Co morbidities 

DM 8
HT 11
CKD 4
Other 13

Presentation (%)

Non specific Flank 
pain 4 (16)

Hematuria 4 (16)
Other 3 (12)
Incidentally detect-
ed during routine 
evaluation

14 (56)

DM- Diabetes Mellitus; HT- Hypertension; CKD- Chronic 
Kidney disease

Mean tumour diameter on pre-operative CT scan was 4.1 
cm (median: 3.2 cm; range: 2.2-7cm).  About 68% tumours 
had size ≤ 4 cms. Post-operatively however, about 88% tu-
mours were reported as pT1a suggesting that the CT over-
estimates the size of tumour. 

Out of the 25 core biopsies, 20 biopsies showed clear cell 
RCC, which also corresponded with final histological out-
come. Three patients were reported to have hybrid onco-
cytic variant, out of which 2 had oncocytoma and the third 
one turn out to be chromophobe RCC.  Two IGB samples 
were inadequate for interpretation; the final histopathology 
revealed lipid poor angiomyolipoma and clear cell RCC re-
spectively. Out of 25 core biopsies, 22 patients had malig-
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nancy in final histological analysis. One IGB biopsy which 
was inadequate for reporting was also found to have RCC. 
Of the three patients in whom IGB revealed hybrid onco-
cytic tumour, one was eventually reported as chromophobe 
RCC.

Table-2 Diagnostic accuracy of Image guided biopsy

Insufficient 2

Detection of malignancy (accuracy) 100%
True-positive, n 20
False-negative, n 1

False-positive, n 0

True-negative, n 2

Sensitivity 95%

Specificity 100%

PPV 100%

NPV 66%
PPV- positive predictive value; NPV- negative predictive 
value

Of the 20 patients where IGB revealed RCC, subtype was 
correctly predicted as clear cell in 100% patients. However 
the accuracy for the differentiation of Fuhrman grade was 
only 75%. IGB failed to identify Fuhrman grade 3 in 1 pa-
tient and in 4 patients, where the IGB grade was I, the fi-
nal histological outcome showed Fuhrman grade II.

5 patients reported biopsy site pain (VAS < 4) which set-
tled with oral analgesics. One patient developed localized 
hematoma at biopsy site and another required hospitalisa-
tion for monitoring of hematuria. Both of them settled with 
conservative measures.

Discussion
Renal mass biopsy is most often done under image guid-
ance. The potential disadvantages of US include the in-
ability to differentiate iso-echoic renal masses from normal 
renal parenchyma, distinguishing adjacent pleural folds and 
bowel. Technical difficulties include biopsying in the obese 
population (6).

All these problems can be avoided using CT fluoroscopy. 
The advantages of CT guidance are that 1] gas and oth-
er structures do not obscure visibility, 2] there is excellent 
spatial resolution, 3] there is better needle visualization, 
4] it is easier to avoid necrotic areas and 5] there is more 
rapid skill acquisition. 6] It also provides a higher resolu-
tion image and thereby facilitates the avoidance of adja-
cent vital structures and necrotic areas at the time of sam-
pling. In the present study, all biopsies were done under 
CT guidance. We were able to obtain adequate sample in 
92% cases. By using CT fluoroscopy, which allows biopsy 
gun activation in real-time mode, Neuzellet et al (7) dis-
covered that in some cases the needle pushes the tumour 
instead of penetrating it. This phenomenon could explain 
the high failure rate in small tumours observed in studies 
where fluoroscopy is not used.

The reported sensitivity of biopsy for the diagnosis of ma-
lignancy ranges from 80% to 92%, regardless of the nee-
dle size used or whether the specimens were examined cy-
tologically, histologically, or both (8). False-negative results 
are most often due to a failure to place the needle tip ac-
curately in a small mass. In the current study only about 
8% of percutaneous biopsies showed false-negative results.

Exciting advances in immunocytogenetics and the emer-
gence of reliable markers for identifying specific renal neo-
plasms, hold great promise for image guided biopsies (9) 
. These analyses have the potential for reducing the inci-
dence of non-informative biopsies and providing increased 
differentiation of “oncocytic neoplasms”.

One example of this is the study from Beland et al who 
analyzed biopsies that were non-informative by conven-
tional hematoxylin-eosin staining alone, and reported a 
definitive diagnosis in 89% of cases with the addition of 
immunohistochemistry and other ancillary techniques (10). 
The major diagnostic challenge is represented by oncocy-
tomas. Oncocytic cells are found in numerous RCCs, such 
as chromophobe RCC, the granular cell variant of RCC, 
and the eosinophilic variant of papillary type RCC (type 
2). Immunocytochemistry can help to distinguish between 
RCC and oncocytomas. In this series, 1 of the 3 patients 
in whom oncocytic neoplasm was diagnosed on IGB, final 
histopathology was reported as chromophobe RCC.  An-
giomyolipomas are considered difficult to identify on bi-
opsy due to nuclear atypia and pleomorphism comparable 
to those found in RCC (9). However HMB-45 is constantly 
expressed by angiomyolipomas but not by RCC or liposar-
comas. Additionally, angiomyolipomas are negative for cy-
tokeratin (11). In this study so far we have seen only one 
lipid poor angiomyolipoma in which the IGB was non in-
formative.

We were able to diagnose subtype of renal cancer in 20 
of the 22 patients (90%).  Barocas et al (12) was able to 
improve the accuracy of sub typing from 90% to 95% by 
adding molecular diagnosis (real time RNA-PCR) to histo-
pathologic diagnosis. Subtypes of RCC have distinct cy-
togenetic abnormalities, such as the loss of 3p in clear-cell, 
trisomy 7 or 17 in papillary, and widespread chromosomal 
losses in chromophobe RCC (7, 10, 13).  A recent study 
by Gowrishankar B et al (14)  lends support for a role of 
a novel FISH assay to assist in the yield and accuracy of 
diagnosis of renal cortical neoplasms in needle biopsies, 
in particular to help guide clinical management of patients 
with SRMs that were non-diagnostic by histology.

Concordance rates between biopsy specimens and final 
surgical pathology range from 46% to 94% for Fuhrman 
nuclear grade (15,16). This divergence may be a result of 
both inter-observer variability and tumour heterogeneity. 
The significance of this becomes apparent with the increas-
ing use of active surveillance and ablative therapies, which 
generally should not be utilized in the setting of a high-
grade cancer, regardless of size (17).

Neuzillet et al (7), investigating 88 biopsies performed with 
CT guidance and 18-gauge needles in small solid masses, 
reported a concordance of Fuhrman nuclear grade in per-
cutaneous biopsy and histopathologic specimens of only 
69.8%. In our study the accuracy for detecting high and 
low Fuhrman grade was 75%.  Because Fuhrman grade is 
a prognostic marker, improvements are needed for a bet-
ter classification of nuclear grade on biopsy specimens.

As a secondary outcome, we tried to see if any there was 
correlation between renal nephrometry score and biopsies, 
however, no statistically significant association was found.

Conclusion
The role of IGB in the setting of T 1 renal masses is ex-
panding. In our study, the sensitivity, specificity, PPV, and 
NPV for the detection of malignancy by core biopsy were 
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92%, 100%, 10% and, 33% respectively. The accuracy of 
the core biopsy was 100%; however the accuracy for the 
differentiation of Fuhrman grade was 76% only. Ongoing 
research continues to show promise in the development of 
molecular, cytologic and histologic markers to further char-
acterize renal masses and help determine optimal therapy 
for patients.
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